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(57) ABSTRACT

A positionable probe card includes a space transiformer, a
plurality of positioning pins, and a probe head. The space
transformer includes a space transforming substrate, the
space transforming substrate includes a plurality of aper-
tures, and the positioning pins are respectively fixed in the
apertures. The probe head includes a plurality of positioning
holes, and the positioning pins are respectively inserted nto
corresponding positioning holes. In addition, a method of
manufacturing a positionable probe card 1s also disclosed
herein.
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POSITIONABLE PROBE CARD AND
MANUFACTURING METHOD THEREOFK

RELATED APPLICATIONS

This application claims priornity to Taiwan Application
Serial No. 108146042, filed Dec. 16, 2019, the disclosures
of which are incorporated herein by reference in their
entireties.

TECHNICAL FIELD

The present disclosure generally relates to a probe card
and a manufacturing method thereof. More particularly, the
present disclosure relates to a positionable probe card and a
manufacturing method thereof.

BACKGROUND

A main function of the probe card is to directly contact the
solder pads or bumps on the test object (such as unpackaged
walers, chips, or dies) through the probes thereof, and the
probe card can cooperate with the tester and the control
soltware to achieve the purpose of measurement so as to
turther screen out the defective products. Normally, the test
signal 1s generated by the tester and sent to the device under
test through the probe card, and then the test result signal 1s
sent back from the device under test to the tester for further
analysis.

The probe head of the probe card 1s an electrical connec-
tion structure with multiple probes. The fixations of the
probe head and the space transformer are independent so
that the relative position thereof may therefore be inaccurate
so as to aflect the stability of the test.

In addition, during the test, the fixing element of the probe
card may be moved so as to cause a probe tail displacement,
and the displacement may be caused by an unexpected
impact force during the test, transportation or thermal expan-
sion and contraction of different materials under the tem-
perature variation so as to produce an unstable electrical
transmission to further affect the accuracy of the test results.

Therefore, there 1s a need to improve the stability of the
substrates of the probe head and the space transformer of the
probe card to eflectively improve the test stability and
turther improve the quality and accuracy of the overall probe
test.

SUMMARY

A technical aspect of the present disclosure 1s to provide
a positionable probe card to precisely fix the probe head and
the space transformer thereof so as to improve the quality
and accuracy of the overall probe test.

According to an embodiment of the present disclosure, a
positionable probe card includes a space transformer, a
plurality of positioming pins and a probe head. The space
transformer has a space transforming substrate, and the
space transforming substrate includes a plurality of aper-
tures. The positioning pins are respectively fixed in the
apertures. The probe head has a plurality of positioning
holes, and the positionming pins are respectively inserted nto
the positioning holes. In addition, at least one of the posi-
tiomng pins 1s eccentrically arranged 1n a corresponding,
aperture of the apertures.

In some embodiments, each of the positioning pins further
includes a fixing ring to position the each of the positioning
pins 1n the corresponding aperture of the apertures.

10

15

20

25

30

35

40

45

50

55

60

65

2

In some embodiments, the fixing ring 1s a cured fixing
adhesive ring, a cured fixing adhesive block with a drilled
hole or a cylindrical metal rod with a drnlled hole.

In some embodiments, the fixing ring 1s made of a resin
adhesive, and the resin adhesive includes a UV curable
adhesive, an epoxy resin adhesive or a two-part epoxy resin
adhesive.

In some embodiments, each of the positioning pins further
includes a sleeve fixed between the fixing ring and the each
of the positioning pins. In addition, the sleeve 1s a metal
sleeve.

In some embodiments, the positioning pins include a first
positioning pin and a second positioning pin, and a diameter
of the first positioning pin 1s greater than a diameter of the
second positioning pin.

According to another aspect of the present disclosure, a
method of manufacturing positionable probe card includes
the following steps. First, a space transformer 1s provided,
and the space transformer includes a space transforming
substrate. A plurality of apertures are formed in the space
transforming substrate, and a plurality of positioning pins
are fixed in the apertures. In addition, a probe head 1is
positioned at one side of the space transformer with the
positioning pins, and the probe head includes a plurality of
positioning holes, the positioning pins are respectively
inserted into the positioning holes, and at least one of the
positioning pins 1s eccentrically arranged 1n a corresponding,
aperture of the apertures.

In some embodiments, a fixing ring i1s further formed 1n
the corresponding aperture of the apertures to position the
cach of the positioning pins in the corresponding aperture of
the apertures. In addition, the step of forming a fixing ring
in the corresponding aperture of the apertures further
includes embedding cylindrical materials 1n the apertures,
drilling the cylindrical matenials to form a plurality of
positioning through holes and inserting the positioning pins
into the positioning through holes.

In some embodiments, wherein the cylindrical matenals
1s a cured fixing adhesive block or a cylindrical metal rod.

In some embodiments, the step of forming a {ixing ring 1n
the corresponding aperture of the apertures includes utilizing
an alignment fixture to position the positioning pins in the
apertures, and then utilizing a resin adhesive to fix the
positioning pins 1n the apertures, and the resin adhesive
includes a UV curable adhesive, an epoxy resin adhesive or
a two-part epoxy resin adhesive.

In some embodiments, each of the positioning pins
includes a sleeve, and the sleeve 1s fixed between the fixing
ring and the each of the positioming pins, and the sleeve 1s
a metal sleeve.

In some embodiments, the positioning pins include a first
positioning pin and a second positioning pin, and a diameter
of the first positioning pin 1s greater than a diameter of the
second positioning pin.

In some embodiments, the space transforming substrate
includes a multi-layer ceramic (MLC) substrate or a multi-
layer organmic (MLO) substrate fixed to the multi-layer
ceramic substrate.

Hence, the positionable probe card and the method of
manufacturing positionable probe card can eflectively
improve the assembly accuracy of the probe head and the
space transformer, and improve the displacement caused by
the external forces or the thermal expansion and contraction
induced by the temperature variation due to the assembly
process, the testing process or the transportation process so
as to eflectively improve the stability and accuracy of the
probe card.
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BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure can be more fully understood by reading
the following detailed description of the embodiments, with
reference made to the accompanying drawings as follows:

FIG. 1 1s a schematic side view of a positionable probe
card according to an embodiment of the present disclosure;

FIG. 2 1s a schematic side view of a positionable probe
card according to another embodiment of the present dis-
closure;

FIGS. 3A to 3C are schematic side views while manu-
facturing a positionable probe card according to further
another embodiment of the present disclosure;

FIGS. 4A to 4C are schematic side views while manu-
facturing a positionable probe card according to still another
embodiment of the present disclosure; and

FIGS. 5A to 5D are schematic side views while manu-
facturing a positionable probe card according to further still
another embodiment of the present disclosure.

DETAILED DESCRIPTION

Drawings will be used below to disclose embodiments of
the present disclosure. For the sake of clear illustration,
many practical details will be explained together in the
description below. However, it 1s appreciated that the prac-
tical details should not be used to limit the claimed scope. In
other words, in some embodiments of the present disclosure,
the practical details are not essential. Moreover, for the sake
of drawing simplification, some customary structures and
clements 1n the drawings will be schematically shown 1n a
simplified way. Wherever possible, the same reference num-
bers are used 1n the drawings and the description to refer to
the same or like parts.

Referring to FIG. 1, a schematic side view of a position-
able probe card according to an embodiment of the present
disclosure 1s illustrated. As the drawing illustrated, the
positionable probe card 100 includes a space transformer
110, a plurality of positioning pins 114 and at least one probe
head 120.

The space transformer 110 includes a space transforming,
substrate 112, and a plurality of apertures 116 are formed 1n
the space transforming substrate 112. In some embodiments,
the space transforming substrate 112 includes a multi-layer
ceramic (MLC) substrate. A side of the space transforming
substrate 112 facing the probe head 120 1s called a device
under test side (a DUT side; also referred as a water side),
and the side of the space transforming substrate 112 opposite
the probe head 120 1s called a test machine side. The DUT
side of the space transforming substrate 112 includes contact
pads, similar to the positions of contact pads of the device
under test, to contact the probes of the probe head 120.
Therefore, the contact pads on the DUT side of the space
transforming substrate 112 may be formed a test area. The
drilling bit cannot contact the test area of the space trans-
forming substrate 112 while drilling holes on the multi-layer
ceramic substrate. However, because both the space trans-
former 110 and the probe head 120 have to be aligned to the
test area, the actual positions of the drilling holes have to be
adjusted to align the probe head 120 with the space trans-
former 110.

Consequently, while drilling holes on the multi-layer
ceramic substrate of the space transforming substrate 112 for
aligning with the connection area of the controlled collapse
chip connection (C4) with noncontact machining process,
the dimension and the positioning accuracy are diflicult to
reach a precise position requirement because the hardness of
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the ceramic material 1s very high. Therefore, 1t 1s diflicult to
process precise drilling holes on the space transforming
substrate 112. In the embodiment, a plurality of apertures
116 are first formed 1n the space transforming substrate 112,
and then a plurality of positioning pins 114 are respectively
fixed 1n the apertures 116.

The probe head 120 includes a plurality of positioning
holes 124. The positioning pins 114 are precisely aligned
with and fixed 1n the space transforming substrate 112, and
then mserted mto the positioning holes 124 of the probe head
120 to eflectively improve the assembly accuracy between
the probe head 120 and the space transformer 110.

In addition, the probe head 120 and the space transtormer
110 can be coupled to the circuit board 130 by a metal frame
to align and fix to the circuit board 130 so as to allow the
probes 140 to be electrically connected to the contact pads
of the circuit board 130.

In some embodiments, the contact pads of the circuit
board 130 can electrically connect the contact pads of the
space transformer 110 with reflow soldering, an interposer
or any other electrical connection device without departing
from the scope or spirit of the present disclosure.

In some embodiments, the positioning pins 114 can
directly fix 1n the apertures 116 of the space transforming
substrate 112 to precisely align to the positioning holes 124
of the probe head 120 so as to improve the assembly
accuracy between the probe head 120 and the space trans-
former 110.

In some embodiments, the positioning pins 114 can utilize
fixing rings 118 to respectively {ix the positioning pins 114
in the apertures 116 to precisely align to the positioning
holes 124 of the probe head 120 so as to improve the
assembly accuracy between the probe head 120 and the
space transformer 110. In some embodiments, the fixing ring
118 1s a fixing adhesive to glue the positioning pins 114 1n
the apertures 116, and the positioning pins 114 are precisely
positioned in the apertures 116 with an alignment fixture and
then the fixing adhesive 1s solidified to position and fix the
positioning pins 114 in the apertures 116. In another embodi-
ment, the fixing ring 118 1s a cylindrical element made of a
solidified fixing adhesive or a metal cylindrical element with
a precise drilling hole to position and fix the positioning pins
114 1n the apertures 116. Therefore, 1n some embodiments,
at least one of the positioning pins 114 1s eccentrically
arranged 1n a corresponding aperture of the apertures 116
due to the conversion error of non-contact positioning. The
eccentric distance of the center of the at least one of the
positioning pins 114 and the center of the corresponding
aperture of the apertures 116 can be compensated by the
fixing ring 118 to absorb the original drilling errors of the
apertures 116 so as to accurately position the at least one of
the positioning pins 114 1n the corresponding aperture of the
apertures 116 with the fixing ring 118 (a metal ring or a ring
made of the fixing adhesive). It 1s worth noting that the
eccentric distance 150 1s meaning that the center 115 of the
positioning pin 114 1s not aligned with the center 117 of the
aperture 116 as shown on the FIG. 1.

In some embodiments, the fixing adhesive includes a resin
adhesive, for example, a UV curable adhesive, an epoxy
resin adhesive or a two-part epoxy resin adhesive without
departing from the scope of the present disclosure.

In some embodiments, the positioning pins 114 include a
first positioming pin having a larger diameter and a second
positioning pin having a smaller diameter, and the position-
ing holes 124 include a first positioning hole having a larger
diameter to couple to the first positioning pin and a second
positioning hole having a smaller diameter to couple to the
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second positioning pin so as to improve the position accu-
racy, and avoid a misinstallation or a reverse installation of
the probe head 120 and the space transformer 110, whereby
cllectively improving the probe card accuracy.

FIG. 2 1s a schematic side view of a positionable probe
card according to another embodiment of the present dis-
closure. The positionable probe card 200 includes a space
transformer 210, a plurality of positioning pins 214 and a

probe head 220.

In addition, the space transformer 210 includes a space
transforming substrate 212, and a plurality of apertures 216
are formed 1n the space transforming substrate 212. In some
embodiments, the space transforming substrate 212 includes
a multi-layer ceramic (MLC) substrate 213 and a multi-layer
organic (MLQO) substrate 215 fixed to the multi-layer
ceramic substrate 213.

In the embodiment, a plurality of apertures 216 are first
formed 1n the space transforming substrate 212, and then a
plurality of positioning pins 214 are respectively fixed 1n the
apertures 216.

The probe head 220 includes a plurality of positioming
holes 224. The positioning pins 214 are precisely aligned
with and fixed 1n the space transforming substrate 212, and
then mserted mto the positioning holes 224 of the probe head
220 to eflectively improve the assembly accuracy between
the probe head 220 and the space transformer 210.

In addition, because the multi-layer organic substrate 215
1s arranged on the multi-layer ceramic substrate 213, a
supporting component 250 1s disposed between the probe
head 220 and the space transformer 210. The supporting
component 250 has an opeming 252 to allow the positioning
pin 214 to insert therethrough and to allow the positioming,
pin 214 to be coupled with the positioning hole 224 of the
probe head 220.

In some embodiments, the probe head 220 and the space
transformer 210 can be coupled to the circuit board 230 by
a metal frame to align and fix to the circuit board 230 so as
to allow the probes 240 to be electrically connected to the
contact pads of the circuit board 230.

In some embodiments, the positioning pins 214 can
directly fix 1n the apertures 216 of the space transforming
substrate 212 to precisely align to the positioning holes 224
of the probe head 220 so as to improve the assembly
accuracy between the probe head 220 and the space trans-
former 210.

In some embodiments, the positioning pins 214 can utilize
fixing rings 218 to respectively {ix the positioning pins 214
in the apertures 216 to precisely align to the positioning
holes 224 of the probe head 220 so as to improve the
assembly accuracy between the probe head 220 and the
space transformer 210. In some embodiments, the fixing ring
218 15 a fixing adhesive to glue the positioming pins 214 1n
the apertures 216, and the positioning pins 214 are precisely
positioned 1n the apertures 216 with an alignment fixture and
then the fixing adhesive 1s solidified to position and fix the
positioning pins 214 1in the apertures 216. In another
embodiment, the fixing ring 218 1s a cylindrical element
made of a solidified fixing adhesive or a metal cylindrical
clement with a precise drilling hole to position and fix the
positioning pins 214 1n the apertures 216. Therefore, in some
embodiments, at least one of the positioning pins 214 1is
eccentrically arranged 1n a corresponding aperture of the
apertures 216. It 1s worth noting that the eccentric distance
260 1s meaning that the center 219 of the positioning pin 214
1s not aligned with the center 217 of the aperture 216 as
shown on the FIG. 2.
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In some embodiments, the fixing adhesive includes a resin
adhesive, for example, a UV curable adhesive, an epoxy
resin adhesive or a two-part epoxy resin adhesive without
departing ifrom the scope of the present disclosure.

In some embodiments, the positioning pins 214 include a
first positioming pin having a larger diameter and a second
positioning pin having a smaller diameter, and the position-
ing holes 224 include a first positioning hole having a larger
diameter to couple to the first positioning pin and a second
positioning hole having a smaller diameter to couple to the
second positioning pin so as to improve the position accu-
racy, and avoid a misinstallation or a reverse installation, 1.¢.
up and down or left and right reverse installation, of the
probe head 220 and the space transformer 210, whereby
cllectively improving the probe card accuracy.

FIGS. 3A to 3C are schematic side views while manu-
facturing a positionable probe card according to further
another embodiment of the present disclosure. Referring to
FIG. 3A, 1n the method of manufacturing positionable probe
card, a space transiormer 310 i1s first provided. In some
embodiments, the space transformer 310 i1ncludes a space
transforming substrate 312, for example, a multi-layer
ceramic substrate and/or a multi-layer organic substrate. A
plurality of apertures 316 can be formed in the space
transforming substrate 312. The following description 1s
merely exemplarily 1llustrated with an aperture 316 and a
positioning pin 314 without limiting the scope of the present
disclosure.

Subsequently, referring to FIG. 3B, an alignment fixture
301 1s utilized to insert a positioning pin 314 into the
aperture 316, and a fixing adhesive 318 1s utilized to fix the
positioning pin 314 in the aperture 316. In addition, the
alignment fixture 301 includes a bore 303 with a precise
location so that the positioning pin 314 can be positioned at
the correct position of the space transforming substrate 312
and the probe head 320 when the alignment fixture 301
inserts the positioming pin 314 into the aperture 316. There-
fore, although the diameter of the aperture 316 1s greater
than the diameter of the positioning pin 314, the fixing
adhesive 318 can still fix the positioning pin 314 in the
aperture 316 at the correct position so that the positioning
pin 314 can be positioned 1n the correct position of the space
transforming substrate 312 and the probe head 320 to
cllectively reduce the precision requirement for drilling
holes 1n the ceramic substrates. In some embodiments, when
the positioning pin 314 1s fixed i the aperture 316, the
positioning pin 314 1s eccentrically arranged in the center of
the aperture 316 so as to position the positioning pin 314 in
the correct position of the space transforming substrate 312
and the probe head 320.

In some embodiments, the fixing adhesive 318 1s formed
a lixing ring to position the positioning pin 314 in the
aperture 316.

In some embodiments, the fixing adhesive 318 includes a
resin adhesive, for example, a UV curable adhesive, an
epoxy resin adhesive, or a two-part epoxy resin adhesive
without departing from the scope of the present disclosure.
When the UV curable adhesive 1s utilized to position the
positioning pin 314 1n the aperture 316, a transparent plat-
form, for example a glass platform, can be utilized. The
space transforming substrate 312 is disposed on the trans-
parent platform and ultraviolet rays are emitted from the
bottom side of the transparent platform to cure the fixing
adhesive 318 so as to fix the positioning pin 314 1n the
aperture 316. In addition, the epoxy resin adhesive can be
cured by heating or any other process. Furthermore, the
two-part epoxy resin adhesive can be mixed before injecting
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into the aperture 316 without departing from the scope of the
present disclosure. In addition, the fixing ring made of the
fixing adhesive can be formed by a single layer or multiple
layers of different thermal expansion material to facilitate
stable operation at high temperatures.

Subsequently, referring to FIG. 3C, the probe head 320
can be fixed on one side of the space transformer 310 with
the positioning pin 314. The probe head 320 includes a
plurality of positioning holes 324. The positioning pin 314
1s precisely inserted into the positioning hole 324. Prefer-
ably, the positioning pin 314 and the positioning hole 324 of
the probe head 320 are concentrically configured.

In some embodiments, the positioning pins 314 include a
first positioming pin having a larger diameter and a second
positioning pin having a smaller diameter, and the position-
ing holes 324 include a first positioning hole having a larger
diameter to couple to the first positioning pin and a second
positioning hole having a smaller diameter to couple to the
second positioning pin so as to improve the position accu-
racy, and avoid a misinstallation or a reverse installation of
the probe head 220 and the space transformer 210, whereby
cllectively improving the probe card accuracy.

FIGS. 4A to 4C are schematic side views while manu-
facturing a positionable probe card according to still another
embodiment of the present disclosure. Referring to FIG. 4A,
in the method of manufacturing positionable probe card, a
space transformer 410 1s first provided. In some embodi-
ments, the space transformer 410 includes a space trans-
forming substrate 412, for example, a multi-layer ceramic
substrate and/or a multi-layer organic substrate. A plurality
of apertures 416 can be formed 1n the space transforming
substrate 412. The following description 1s merely exem-
planly illustrated with an aperture 416 and a positioming pin
414 without limiting the scope of the present disclosure.

Subsequently, referring to FIG. 4B, an alignment {ixture
401 1s utilized to insert a positioning pin 414 into the
aperture 416, and a fixing adhesive 418 1s utilized to fix the
positioning pin 414 1n the aperture 416. It 1s worth noting
that a sleeve 415 1s equipped on the positioning pin 414. In
addition, the alignment fixture 401 includes a bore 403 with
precise locations so that the positioning pin 414 can be
positioned at a correct position of the space transforming
substrate 412 and the probe head 420 when the alignment
fixture 401 inserts the positioning pin 414 nto the aperture
416. Theretfore, although the diameter of the aperture 416 1s
greater than the diameter of the positioning pin 414 and the
diameter of the sleeve 415, the fixing adhesive 418 can still
{1x the positioning pin 414 and the sleeve 415 in the aperture
416 at the correct position so that the positioming pin 414 can
be positioned 1n the correct position of the space transform-
ing substrate 412 and the probe head 420 to eflectively
reduce the precision requirement for drilling holes in the
ceramic substrates.

Since the sleeve 415 1s equipped on the positioning pin
414, the sleeve 415 can be fixed to the positioning pin 414
as well as the positioning pin 414 can be removed from the
sleeve 413 so that the positioning pin 414 can conveniently
install on and remove from the space transforming substrate
412. The sleeve 415 can be hidden 1n the apertures 416 of the
space transiforming substrate 412 without protruding from
the surface of the space transforming substrate 412. There-
fore, after the space transforming substrate 412 1s reworked
or processed, the positioning pin 414 can be conveniently
inserted mto the sleeve 415 again so that the space trans-
forming substrate 412 can be directly utilized without posi-
tioming the positioning pin 414 again.
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Furthermore, because the positioning pin 414 and sleeve
415 may be processed by precisely machining to achieve
higher accuracy and position accuracy, for example, by
turning, grinding, polishing or boring processes to improve
the accuracy thereof to perform high-precision assembly and
positioning.

In some embodiments, the sleeve 415 includes a metal
sleeve, such as a copper sleeve or a stainless steel sleeve
without departing from the spirit and scope of the present
invention.

In the same manner, the fixing adhesive 418 1s formed a
fixing ring to position the positioming pin 414 in the aperture
416.

In some embodiments, the fixing adhesive 418 includes a
resin adhesive, for example, a UV curable adhesive, an
epoxy resin adhesive, or a two-part epoxy resin adhesive
without departing from the scope of the present disclosure.
When the UV curable adhesive 1s utilized to position the
positioning pin 414 and the aperture 416, a transparent
platform, for example a glass platform, can be utilized. The
space transforming substrate 412 1s disposed on the trans-
parent platform and ultraviolet rays are emitted from the
bottom side of the transparent platform to cure the fixing
adhesive 418 so as to fix the positioning pin 414 1n the
aperture 416. In addition, the epoxy resin adhesive can be
cured by heating or any other process. Furthermore, the
two-part epoxy resin adhesive can be mixed before injecting
into the aperture 416 without departing from the scope of the
present disclosure.

Subsequently, referring to FIG. 4C, the probe head 420
can be fixed on one side of the space transformer 410 with
the positioning pin 414. The probe head 420 includes a
plurality of positioning holes 424. The positioning pin 414

1s precisely mnserted into the positioning hole 424,

In some embodiments, the positioning pin 414 and the
sleeve 415 are concentrically configured, and the positioning,
pin 414 and the sleeve 415 are eccentrically arranged with
the center of the aperture 416 aiter the positioning pin 414
1s fixed 1n the apertures 416 so that the positioning pin 414
can be located in the correct position of the space trans-
forming substrate 412 and the probe head 420. The posi-
tioning pin 414, the sleeve 415 and the positioning hole 424
of the probe head 420 are preferably configured concentri-
cally.

In some embodiments, the positioning pins 414 include a
first positioming pin having a larger diameter and a second
positioning pin having a smaller diameter, and the position-
ing holes 424 include a first positioning hole having a larger
diameter to couple to the first positioning pin and a second
positioning hole having a smaller diameter to couple to the
second positioning pin so as to improve the position accu-
racy, and avoid a misinstallation or a reverse installation of
the probe head 420 and the space transformer 410, whereby
cllectively improving the probe card accuracy.

It 1s worth noting that the sleeve can be also equipped on
the positioning pin of the embodiments of FIG. 1 and FIGS.
3Ato 3C or the following FIGS. SA to 5D without departing
from the scope of the present disclosure.

Further referring to FIGS. SA to 3D, the method of
manufacturing positionable probe card according to further
still another embodiment of the present disclosure 1s 1llus-
trated. Referring to FIG. 5A, in the method of manufacturing
positionable probe card, a space transformer 310 1s first
provided. In some embodiments, the space transformer 510
includes a space transforming substrate 312, for example, a
multi-layer ceramic substrate and/or a multi-layer organic
substrate. A plurality of apertures 516 can be formed 1n the




US 11,402,407 B2

9

space transforming substrate 312. The following description
1s merely exemplarnly illustrated with an aperture 516 and a
positioning pin 514 without limiting the scope of the present
disclosure.

Subsequently, referring to FIG. 5B, a cylindrical element
501 1s embedded 1n the aperture 516. Referring to FIG. 5C,
a precise drilling process 1s performed on the cylindrical
clement 501 to precisely form a positioning through hole
502 1n the cylindrical element 501 so as to provide a required
fixing ring 518 1n the aperture 516. The cylindrical element
501 can be a solidified resin adhesive or a cylindrical metal
bar without departing from the scope of the present disclo-
sure. The cylindrical element 501 can be any material that
can be processed easier than the ceramic material to con-
veniently drill through holes in the cylindrical element 501
embedded 1n the aperture 516 i the correct position to
improve the assembly accuracy of the space transforming
substrate 512 and the probe head 520.

Referring to FIG. 5D, the probe head 520 can be fixed on
one side of the space transiformer 510 with the positioning
pin 514. The probe head 520 includes a plurality of posi-
tioming holes 524. The positioning pin 514 1s precisely
inserted into the positioming hole 524.

Theretfore, 1n some embodiments, the positioming pin 514
1s eccentrically arranged with the center of the aperture 516
after the positioning pin 514 1s fixed 1n the apertures 516 so
that the positioning pin 514 can be located in the correct
position of the space transforming substrate 512 and the
probe head 520. The positioning pin 514 and the positioning
hole 524 of the probe head 520 are preferably configured
concentrically.

In the same manner, in some embodiments, the position-
ing pins 514 include a first positioning pin having a larger
diameter and a second positioning pin having a smaller
diameter, and the positioning holes 524 include a first
positioning hole having a larger diameter to couple to the
first positioning pin and a second positioning hole having a
smaller diameter to couple to the second positioning pin so
as to improve the position accuracy, and avoid a misinstal-
lation or a reverse 1nstallation of the probe head 520 and the
space transiformer 510, whereby eflectively improving the
probe card accuracy.

Accordingly, the positionable probe card and the method
of manufacturing positionable probe card of the above-
mentioned embodiments of the present invention can eflec-
tively improve the assembly accuracy of the probe head and
the space transformer, and improve the displacement caused
by the external forces or the thermal expansion and con-
traction induced by the temperature variation due to the
assembly process, the testing process or the transportation
process so as to eflectively improve the stability and accu-
racy of the probe card.

It will be apparent to the person having ordinary skill in
the art that various modifications and variations can be made
to the structure of the present disclosure without departing,
from the scope or spirit of the present disclosure. In view of
the foregoing, 1t 1s intended that the present disclosure cover
modifications and vanations of the present disclosure pro-
vided they fall within the scope of the following claims.

What 1s claimed 1s:

1. A positionable probe card, comprising:

a space transiformer, having a space transforming sub-
strate, wherein the space transforming substrate
includes a plurality of apertures;

a plurality of positioning pins respectively fixed in the
apertures; and
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a probe head having a plurality of positioning holes, the
positioning pins respectively inserted into the position-
ing holes, wherein a center of each positioning pin of
the positioning pins 1s aligned with a center of a
corresponding positioning hole of the positioning holes
of the probe head, and at least one of the positioning
pins 1s eccentrically arranged 1n a corresponding aper-
ture of the apertures of the space transformer.

2. The positionable probe card of claim 1, wherein the
space transiforming substrate comprises a multi-layer
ceramic (MLC) substrate.

3. The positionable probe card of claim 2, wherein the
space transiforming substrate further comprises a multi-layer
organic (MLQO) substrate fixed to the multi-layer ceramic
substrate.

4. The positionable probe card of claim 1, wherein each
of the positioning pins further comprises a fixing ring to
position the each of the positioning pins 1n the correspond-

ing aperture of the apertures.

5. The positionable probe card of claim 4, wherein the
fixing ring 1s a cured fixing adhesive ring, a cured fixing
adhesive block with a drilled hole, or a cylindrical metal rod
with a drlled hole.

6. The positionable probe card of claim 5, wherein the
fixing ring 1s made of a resin adhesive, and the resin
adhesive comprises a UV curable adhesive, an epoxy resin
adhesive or a two-part epoxy resin adhesive.

7. The positionable probe card of claim 4, wherein the
cach of the positioning pins further includes a sleeve fixed
between the fixing ring and the each of the positioning pins.

8. The positionable probe card of claim 7, wherein the
sleeve 1s a metal sleeve.

9. The positionable probe card of claim 7, wherein the
positioning pins comprise a first positioning pin and a
second positioning pin, wherein a diameter of the first
positioning pin 1s greater than a diameter of the second
positioning pin.

10. A method of manufacturing positionable probe card,
comprising:

providing a space transformer, wherein the space trans-

former includes a space transforming substrate;
forming a plurality of apertures in the space transforming,
substrate;

fixing a plurality of positioning pins 1n the apertures; and

positioning a probe head at one side of the space trans-

former with the positioning pins, wherein the probe
head comprises a plurality of positioning holes, the
positioning pins respectively inserted into the position-
ing holes, wherein a center of each positioning pin of
the positioning pins 1s aligned with a center of a
corresponding positioning hole of the positioning holes
of the probe head, and at least one of the positioning
pins 1s eccentrically arranged 1n a corresponding aper-
ture of the apertures of the space transiformer.

11. The method of manufacturing positionable probe card
of claim 10, wherein the space transforming substrate com-
prises a multi-layer ceramic (MLC) substrate.

12. The method of manufacturing positionable probe card
of claim 11, wherein the space transforming substrate further
comprises a multi-layer organic (MLO) substrate fixed to the
multi-layer ceramic substrate.

13. The method of manufacturing positionable probe card
of claim 10, further comprising forming a fixing ring in the
corresponding aperture of the apertures to position the each
of the positioning pins 1n the corresponding aperture of the
apertures.
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14. The method of manufacturing positionable probe card
of claim 13, wherein the step of forming a fixing ring in the
corresponding aperture of the apertures further comprises:
embedding cylindrical materials 1n the apertures;
drilling the cylindrical materials to form a plurality of 5
positioning through holes; and
inserting the positioning pins into the positioning through
holes.
15. The method of manufacturing positionable probe card
of claim 14, wherein the cylindrical materials 1s a cured 10
fixing adhesive block or a cylindrical metal rod.
16. The method of manufacturing positionable probe card
of claim 13, wherein the step of forming a fixing ring in the
corresponding aperture of the apertures comprises:
utilizing an alignment fixture to position the positioning 15
pins 1n the apertures, and then utilizing a resin adhesive
to fix the positioning pins in the apertures, wherein the
resin adhesive comprises a UV curable adhesive, an
epoxy resin adhesive or a two-part epoxy resin adhe-
S1Ve. 20
17. The method of manufacturing positionable probe card
of claim 16, wherein the each of the positioning pins
includes a sleeve, and the sleeve 1s fixed between the fixing
ring and the each of the positioning pins, wherein the sleeve
1s a metal sleeve. 25
18. The method of manufacturing positionable probe card
of claam 17, wherein the positioning pins comprise a first
positioning pin and a second positioning pin, wherein a
diameter of the first positioning pin 1s greater than a diameter
of the second positioning pin. 30

% x *H % o



	Front Page
	Drawings
	Specification
	Claims

